
AcidiDq the BlaJdAq Pu1Ms to the Picture Siqnal (coatd.)
Adding the blanking voltage pulses to the plcture signal fills the ,ap.
labeled earlier the no-picture-signal-interval. between the end of one hori
zontal line of picture information and the beginning of the next line. We

illu.trat.d the r.ulta of onl, three lines of pictW'. informatioa. Her. we
show tb. NIM thr.. linn witb tb. bludrine pul... addecL ColltilluoU~

scannine of fi.ld after field results in a siena) con.i.tine of III uII.dine
s.rin of pictur. informatioa voltaees followed by blanking "ltaee.

,...~...
~M M -..rtlcaJ blaMiaC lntern1- M,M,M,i .

bort_taI b.... tac.rn!a

BLANKING PULSE VOLTAGES
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Details of Horizontal B1cmkin; Pula.1

Before concluding the discussion of blanking pulses. it miCht be well to
detail the constants and action of the horizontal blanking pulse. The ,con
ditions oi its use are of special interest. and are not evident simply by
oblervation of the scanning lines that make up the field•.

In Hne with the constant. ahown above the distribution of the horizontal
blanking time is the followine :

:o.!S:T~Ri~Ti~:N':·OTHO:R'ZO:~~~~!T[E~~~:~:i!l~:::
I Sinele Complete SCanninc Cycle
I Consists of forward trace and

silile c..,lete scallill cycle
occlpits &3.5 J/ sec.

,.,

{

I II _sa
",I re\ra;e_- ..-----

\ ..., ......,..--
I

forward trace • 56. 5. ~sec.
• _sa

1 ,·sec. _---\face s ....-I re _---1----'t'4- allows 53. 5 ~sec. -..t
I I of visible information per Une I

, I II I
... • LIWI\ I

about 1. 5 loLsec. ~ about 1. 5 usee.
o! the forward of the forward trace
trace at the start before the end7 )/Iec for 'he

b/ankin. p"lae ti"'e

is cliviclecl between

the 10 JI.ec horilontal

retrace pi",

The blanking of the horizontal scan for the short intervals after it begins
and before it ends is not the same in the camera tube as in the monitor and
receiver picture tubes. The horizontal blanking pulse delivered to the
camera tube is slightly shorter in duration than that which is combined with
the sienal. This-is a safety measure to assure that the beam is in the proper
position before the delivery of picture information begins. The slight loss
in picture content because of the extended horizontal blanking time is
inconsequential. a~ is the picture cor.~ent lost by the complete bl.anking of
a number of horizontal scanning lines.
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Venlc.lllanking
Vertical blanking IS the time be·
tween the last picture information
at the bottom of one field and tne
first picture intormation at the lOP

of the tollowing field. Vertical blank·
ing is measured from the leading
edge of the first equalizing pulse.
Measured in terms of time, vertical

• r- 'I

blanking must be greater than' '7
milliseconds. but less Ihan 133
milliseconds. In terms of scanning
'Ines. the malllmUm vertical
blanking is 21 lines. It IS fairly stand·
ard In the industry to adhere to 2'
lines of blanking. as the vertical in·
terval lines preceding picture are
often used tor the transmission of
vertical interval test signals.

equalizing PUR WIdth

The width of the equalizing pulses
which precede and follow vertical
sync should be 2.5" micro.econds.
The tOlerance on equalizing pulses
is that the area of the pulse must be
between "5 and 50% at the area of a
synchronizing pulse. II is a fairly
simple matter to compare the rela.
tive widths of the pulses and make a
valid comparison in that manner.
The equalizing pulses can be
viewed on a waveform monitor by
using the v.ri.ble line selector to
trigger in the vertic.' interv.,. Be
sure when m.king Ihis measure.
ment that Ine vertic.1 interval is cor.
reclly form.lled as described
previously.

-4 IRE

11. Me.sured between points al
the 1110 sync (-" IRE) level.
Shown here al 0.25 ~seeldiv:

2.40 joIsec. Depending on the
width 01 H sync. eQualizers may
be between 2.0 and 2.54 ",sec.

15
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GEN LOCK SIGNAL GENERATOR

SYSTEM UNDER TEST

: ,. S""IC•••IIA Ow"

FREOUENCY COUNTER

SubcIn'tet '....-ncy
Thl hwQuency 01 tile color ,ut:lC:amer
or bur.t l'O"al mull til Pliid willun
10 Hz of 3.5115'5 MHZ. T"I ,,,ort
t,ml duration 01 tnl burst 'Io"ai
mak.. dIrect frequency countlno
QUite 'nKcurate. Dependlno on 'ft'
lQuipmen1 availabll. l)urSI frlQuln.
cy can De mlalured or ...,,.fild In
"vlra' ways.

If you ftavi a dioital IrlQulncy
counter and I g,n.lock 'Ignal gin·
.rator wllft a cw 'ubearrier outpul.
t"l gln,rator can III lockld 10 tPl•
... idlO lignal and 1"1 'uDcamer Ire'
Quency 01 tnt Olnlrator can Il.
mealur.d WI'" In, Ir'Quency
counter.

\
\
\
\
\
\-. \"'--4 IRE "

\
\
\
\
\
\
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"SERRATION
WIDTH

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I

/

12. 3 ,,,1111"•• I" .",.,IfM, wHIt ,.,.
"riO". ., .ltOw" IterfI. 0.5
..'Kldi". ,,,,,'iO" wifltlt • ..5
.....c.

III

Vefflcal Sync ,.....

TPlI "'Irtlcal lynC putl' I"ould ftaYl
a lotal widtft 'Qual '0 'ftr.. ftorizon.
lal ,cann,no lin... Tft' .."aUona in
Inl ,ync pul.. mUS' 1M IMtween 3.1
and 5. 1 microMC~S. meMUr" at
In, -. IRE "MI. "'1 ri.. and fall
11m" 01 'ftl ".,..IZ.,. and .."a·
lion, mUlt De I,•• ,,,an 0.250 micro·
secondl.



17. WMI II 11M lM8fting of 1M tenn ....form?

A. A wlveform is the grlphic reprnentation of In
electromagnetic wave showing the variations in its am
plitude with time. An oscilloscope provides these graphic
representations in the form of luminous panerns on the
face of the cathode ray tUbe.

.. , 1

. ............-- ,...
- I
-~ :t--~

.- •-- •---
JiiiT ---/'.- ----- ."..-.
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Fit. 1. The 1'1. ICM .....

(For. 1V ,., _ slIM')

1" How ..........form lIIOftHor cdltmed?
A. A standard of th. Electronics Industries AsIociation·

(EIA) specjfiee that the total excursion of the composite
video·.;gnaJ Mati not exCMd 1.0 von from the tips of the
syne .ignal to the ref....ce whit. level. By mean. of an
accurat. intemat calibrating VOltage, the vertical deflec
tion of the electron beam in the oscilloscope can be ad
justed to filt the waveform seal.. Wh.n the ref.rence
voltage is rep'aced with a video signal. the amplitude of
th3 signal can be _timated with consideraDle accuracy
from the po8itions on tne acate of tn. waveform display.
In the initial adjustment ot a wwefotm monitor, blanking
levet is fim •• a. zero on the ICaIe by adjusting the veni
cat position of the dilplay. ",." the tips of the sync pulses
should ju.t touch the -40 line on the scale.

WAY.,O_ TI _OLOGT

A: TN _Dlilude 01
IN ~.. eOlor .,0010......

8: Tile eli"""" Ml.-n !Mek
_ Jewel ... DlMIli"9 Jewel (....

1101
c: Tile .....·1000NIl 1m00ilude 01

Ille cotor OUrsl
L.; L."tft,"ance .i,,,•.-nominal.,...,.
M: McIftlIcft "1NIl)Hk.
t~ '1..- 1M. L. + $1

S: SyftCI"Oft'Z1ftO ..'ftel-amoh.
tude

T.. OutallOft 01 .,..,..ay
T..: eutaltoft 01 line DlMlun; DeflOd
T,,' O"t.:'Oft 01 11M _,nelltonl!ln;

I)u'"T O",a"o" of leI",. hn. DetlO<l

~ T.

...;
I,

I I
:A,

.I ,pi I
'IIOLT

I I
_._---- - I

I

.40



11... bIKk ..... 1M ..me ......Iftt .....1
A.. In North Amencen television there is a space. nom

inally 7'11 IEEE units in the composite video signal. be
tween Dlanking level and the bl.ck peaks in the picture
signals. This is known as setup. Normally the lowest
levels in the picture signals. representing shadow areas.
are adjusted to just touch the setup level.

• Etec1ron'cs Industr,es Assoc.."on. 2001 Eye Str..!. NW . WISII,n;lon.
OC 2OOCle,

'-40'~--------~..J--

Wlveform Grlticule Scale wrlh Single Trace

•

..
~.
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__ .... __ •• _ •. _ .... _ ...~ •• Wl ... _, ....... ." ~" _, .... ,.;; ::::I~-

ments necess~ry for transmiSSion to l/"le audle~ce 
picture Signals. sync pulses. blanking pulses. setup. etc.
However. t/"le televISion station Oflen displays !/"Ie PIC

ture signals on the waveform monItors wit/"lout sync
pulses or setup.

.
-.- .---.,.. .......L-..a

1"""""01

-M

~..-...

-41

--. 1IKIt~ _ •.
'''I~T

,.-.
r--

.-..:

'-40 -""
Waveform Gr.tieu.. Sca.. with Sino" Trace

CO"'" Pos.TC ....,... ~'.""iW.

W ... .,~~.AA·
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ADJUSTING VIDEO SIGNAL LEVELS

21. When .'deo Ilgnal ....... Ir. lftC4rrKt. how ar. th.
Meet..ry IdJustments made?

A. The vIdeo signals must pass through amplifiers
before being displayed on a waveform monitor. By surt
aDle adjustment of amplifier controls. the levels in the
various Plrts of the video signals can be made to coin
cid. with the lines engraved on the waveform monitor
gratlcu1e. Sync pulses and picture signals are routed
through separate circuits Defore being combined to form
composite video signals. and adjustments In the lellels
cln be made independently.

M.,,'••, f.rc.",.,. 3

.~.
;~'

• h •
; 1.'/ • ">
'I 'I I· .,

Q
M......, f.r...... C._,. I> VIDIO SIGNAL...... 10....-

IIANSMITTER...•
0.-

M."itet f.r ,h•••...
c.",.r. IZ C.~1... Iticlrultv...

..4..------ .tudio --..-ol......I.......------ .tudi. control roo", ---......



1.....].-- "'- ~ Ul. eJ«:tron oeam in the c.amera tube scans an
optical image. the signal level It th. output of the tube
rises and falls in relation to th. amount (intensity) of
light in the various image ar.... White level is the max
imum excursion of the video signal in the white direction.
as observed on the waveform monitor.

.
- ...--.........-.-....

~
.

-10

~'A
~

-41

-20 "''--f_
-0 7't~1'

"....-
-'-...

\._- ..-"""
W.".torm Gr.tiCU~ Sc:a~ .Itn Si"Vte Trace
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A. Normally felevlSlon cameras In a studiO are sef up
(aligned) wIth a gray-scale fest chart that has a numoer
of steps from black to white over a range of reflectance
of approximately 40: 1 - fhat IS. the lighteSt steo reflects
40 tImes more light tnan ttle black step. By sUItable
adjustment of camera controls. the video signal levels
for the black and white steps of the chart can oe maae
to cOincide With the lines on the waveform monitor
gratlcule. representIng black and white signal levels.
When the cameras are moved away from the test chart
Into a lighted set, the Video signal levels WIll Change
if the r.f1ectances of the lightest and darkest areas of the
set are different from those of the white and black steps
of the chart. The overall signal I.v.' can be raised or
lowered by adjusting the camera lens aptrture. or by
altering the lighting on the set. / .~. J I

LIN'
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~
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A. TransmiSSion of vIdeo signals 10 a televiSion audi

ence involves a modulatIon process in which the signals
are impreSsed on a high frequency carrier wave. The car
rier is modulaled in such a way that an increase in video
level causes a decrease," carrier amplitude. The tiPS of
the sync pulses Occur at maximum carrier level, while
while peaks In the picture portion of the signals should
give a depth of modulation of 10 to lS percent. If the
white signal is allOwed 10 rise above 100 units on "the
waveform monitor at the camera where the signals are
being generated. improper modulation of the carrier
will result, giving rise to severe buzz in the audio in some
lelevision receivers.

~.,,~,.I( ~011" .~,." 'J"- CAM,«1f..

TM .,. Pid1lre
Carrier

Amplitude
COMPOSItE

IIlatO SIGNAL

I·' A""•••

OJ'
PlClUil C.....- __---,

,----....., V ,-- I
'_~90UlATING ';..;'... ....

.S!Jt.GE ,

£xC!/TEJe,.

'UNQA.....lAl
cnSTAl

OSCIUATOI
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25. Whal olh.r adv.". affects will ale.lli"••, high peak
white ,• .,els gi.,.?

A. When some ard of a scene or set prOduces peak
white leve's above '00 Units on tn. waveform monitor,
the camera lens aperture could be closed down a fittle
to reduce the level. However. thiS will reduce the amount
ot light reacrung the camera tube in all other image areas
as well. and compression (lOSS of detail) in the picture
snadows may result. When a performer is wearing a
while snit': or dress. giVing very high peak wn,te level.
clcslng down tne camera lens will make the performer's
tace too dark. Anotner example of this kind of situation
is a person- ::losed against a window or a brighl sky area.
Faces should be represented on Ihe waveform monitor
scale at SO 10 80 units when the white portions of the
scene tall at 100 unllS.

• 'v



NTIC COLOR TELEVISION SYSTEM

32. How II It ....libl. to color ,ictures ",ttl two
cotor ....-... w"'" the color t lion CMMra hal tl'Ir..
color outpull - Nd. IIMft• .-.d 7

A. The Signals Irom tP\. tnr.. COlor tubft (R. G. B) in
lne camerl I,e comt/lned In In enCOd.r to form tnr..
new signals - I luminance or V Signal (V does not m.an

, "yellow" Signal) and two color dlff.,ence s'gnaIS. R-V
Ind B·V. Thelum,nance.,gnll is OCniined by combining
In tne enCOder tne R. G. Ind 8 .tgnal. in prOpOrtions of
30 units of R. 59 units of G. Ind 11 unit. of 8. 8y .uC)
trlet,ng the luminance comPOfte"t from the R Ind 8
$Igna". only COIOllng Infem.tiOtl (cnromlnanc.) re
ml.n•. Th. R·V and B·V signa" could be transmln.d
Iiong witn tn. V s';nll Ind prOduC. color pietures on
nome receivers. but to otltain~ ,."rOduction of
colors. modit,cation. of the A-Y anel B-V silnats .r•
• m;'loy~. known a. tn. I and 0 .ignalS. TMM tf'lr..
,'g!'a.. - v. I. Inel a - contain III tnl InformatIOn nee
....1)' to give colo' PiCtUres.

33. How .... 1M I .... Q ...... co"'....... 1M .,.....,
.... The luminance (V) signal i••imilar to me "nal

Irom I monocl'lrom. t....,.,on camera. contalnlP\9 Clltall
Ind bllgl'lt"... difference information. and i. trans
mitted in muen U'l. same way as blaek·and Mtite t.......
sion plctur... .ln tne mOdU"tion procea. tl'II'r.....-.c_
rlClr..ntlng tl'l. luminanc. "gnal and the IYftCftlOftiZi"9
pulMt occur In clu.t.,. or bunc".. 'PIMd ower the
•.25 MHZ band....n spec:es betII.." tl'IIm. The cmomi
MInce (COlorl infon'l'llltiOn il fifted into .......... tty
mOClu..ting I ...,.rlt. IUtlcarri.r "-1'*'CY of 3.• MHz.
tn. a "gna' belng.1O dig,.... out of ph... with tf'll I
lignaI.

K. _ , ..Q'

A. ThMe are a.-.. 10 idlntity ~.

"Inc. in 1M NTSC 1yWIIfft. IncI in' .
PfteM retetM 10 1M COlOr CS",-,"_ ,,",y .....
"Y. Iottl tfte ,,",YJ8..Y and 110 '" _
&PM. OUt ... I and 0 IigNtI arelftifted 31 d••_ in 1

countM:tocl&wiee dtrection. T'- ,. be
."..,. on 1 Cftlameticity CS or on 11•••
.... C060fw tram ,., 10 ,." on the A-Y Md
blue to ._, yetIoII on IN..Y ....

to tfte I~ 0 POIitionI ",... C060fw '""" 0fWtIe to
cyan .... on IN I bi. and from tMgenta to yeflow
on the 0 bl•. Ben., ~uetionof COIOl'lIUCft u flelh
lOMe can be aet\iI¥Id with tf'lI I Inel 0 1'9"111 in me..
pI'\&M relationships. SInce """ tones tall on tl'II I ail.

E., =.2IE". - .'U,; - JIE"

,....
, S*wrrie,

COSCaoI '+- J.1.)

I If= " .....1,,CO$c.J -JJ·,~I"S'Nr""+JJ') I

,......-l~\

05772

~ /

/
I \

ii J'



r--

--

35. WMt Ie • wectorICotM?

A. A vec:to~oo- IS I SDecI" !YO- of QlCllloec:OCMI for
dlSpl,Ylng Color Pi'll.. rel.llons"l" rel.llve 10 11'1'
pn... ref.rene:•. TI'Ie veclOrscooe provlCMl • me.ns for
snowing In. Circular vector dll9r.m on WI"lICI'l ••cn
COlor can b. la.nuflea by comparison Wltl"l tl'l. pna..
ref,'ence In dlg'"S of rotation.

-._-,g........

JIICIUM'V~DieIIltY 01 .. COrrectly Ad....
Colot .. Signal .,

".

/)\U
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TRANSMI TTlNG TELEVISJON SIGNALS

29. What I' • I.,.""lon e" ..nnel~

A. TelevISIon ,n Nonl" America nas oe!n allocaleO
!)andS In I"e raOIO freQuency spectrum 6 MHz ,n w,Ol".
The two VHF (yery ".gl'l rreQuency) Oands are located Oe
Iwe.n ~ and 2'6 MHz In elC" 6 MHZ !)and. all 01 t/'le

,ntormallon necessary 'Of reprOducing teleYISlon olC·
lures can be Iransm'lleO. Tl'lese oanOS are ~nown as
c"annels. and recelyers are designed 10 SWlrcn In SleDs
Irom one VHF el'lanne' to anotner (enannels 2 10 ':I}.
Continuous lUning IS employed In tl'le UHF (ultra I"Ilgl'l
IreQuency) OaroOs (c"annels , 4 to 83) 'wnteh occupy
IreClueneles Irom 470 10 884 MHz.

=

-o
~

;'.'w·.
C:a",er
F,eQ..enc,

t

-llSmc-'$~ J
- lO·..·c, uP',- -

SIDESAND FIHOliENC y---.........- __-~_:_:_~,.._;::~~~
~--~__------~------, upper Limit of Channel
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30. How Is the program MUnd ',aMmitt"?

A. The video signals occupy a bandwidtn in each
transmission cn.nne' at 4.25 MHz above the lower end
of eacn channel. At tne upper end of each channel. there
,s a space 0.75 MHz in width set aside for ttle sound.
The sound is transmitted by frequency mOdulatIon
(FM). In tne receIver the sound portion of ttle ,ncoming
signals IS separated from the Video. amplified. and fed
to ttle loudSpeaker.

THE SOUND SIGNAL

Procluciaq tAe r,.....aey-Mocha1ated Scud CGrrier I

A very limple example will illultrate the special lan("J.lle that is related
to frequency modulation. Allum. a TV channel 5 ~ilnal. Itl lound carrier
frequency allocation il 11.75 me. In the .b.s.nc. 01 ."y moduJ.tio" thil
radiated sound carrier =t!:. ;~"Itant or "r~stine" frequency of 11.7.5 me•

2.0

FNQUeftCy OiItrit:~llon in a 6 MH
T....iIion C:aannet

QUirT:

.....* .
- , y cur,"

~A~• ..., curter

/~';:S'lrhoO .,- --

•!----TIME ,

. TIW 1 IAJlG .....

..., canwr IS ..
cycln (IS lie) _, ....

Th. cha.... is arrt. fr.....c)' dariaC frequency modulation i. Imowa u
frequ.c)' cI...... W1Ma tIM frequacy incr.... above the r..tinc
frequency it Ie 1m .......... d.....ti.n: when tbe frequ.ncy d.cr....
tMlow tile rea" fn••••.,. it ia caUeeI aecativ. deviation. Tq chane' in
frequency ia ...........,. If. for instaae.. a w_per at ill. input to
the lOuaci .,... neal. ift • carri.r frequency cllanc•.of 200 cycl.. a...

.and below tbe suteel 'J.75 IDe. the frequency of the carrier lwinp 200 c)'Cl..
ift eacb dil'ectioa.. or baa a total swine of 400 eye)es from 11.7491 me to
11.7502 me.
On th.· otber baAcI a sound loud enouch to pt'Oduce 100"; modulation of the
frequency-moclulatecl cUTi.r would. accordinc to American standard.. raile
and lower the £I'equency by 25.000 cycles (25 IEc )--IIn overall swine of 50 Icc.
The channel S sound carrier with a rest inc frequency of IL7S me would then
have a low.frequency limit of 11.750 - .025 me or 81.i2S mc Ind a high
frequency limit of 81.750 + .025 mc or 81.7iS mc.

•~ ' ••_. t
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FlaU..E I Vectorscope Oisr-lily of t"e Correctly AdJusted
CoIC'; ear Signal

31. How .,. lreen coteN8 reproduced 'n a 'yllem wing
onty two colcM' ......1

A. The luminance signal (Y) is obtained by combining
red. green and blue signals from the color eam.ra. and
therefore contain, green information. The I and a signals
are made up of specific proportions of R-Vand B-Y. At
the receiver. red. green. and blue Signals are d.riv.o in
a decoder by combining the I. a. and V signals in the
proper proportions.

31. " 1M NTSC ..,...... " .......
'pendent. WhaI 1

A. Color information is transmitted in the NTSC sys
tem by means of a sUbcarrier that is doubly modulated
by the I and a signals. The subcarrier is a continuous
~ wave at a frequency of 3.58 MHz and is located n.ar
the upper end of the video frequency band. The two
mOdulating signals are applied to the subeatrier with a
phase difference of 90 degrees. so that the signal actually
transmitted is tl'le vector sum of the two signals. As the
color being transmitted changes. the vectors rotate.
indicating the degree of ph... shift that is taking place.
Every color within the range of the system is repre
sented by • phase difference reJative to the reference for
the system.

THe COLOR SUeCAARIER

31. W.... " 1M colcM' .....,
A. The color burst consists of a few cycles of the chro

min.nce subcatrler inCluded in the composite Video sig
nal in a space immediately preceding each horIzontal
line scan. As It prOVides the phase reference of the
system at the receiver. tne color burst must be very care
fully controlled by tl"le transmItting station Wl"len the
chromlnance Subc.mer IS beln9 modulated. the sub,
carner freouency IS canceled cut leaVing SidebandS con·

,. ,.
talnlng the chromlnance Information. At the recel~'

there IS an OSCillator running at approximately tne sub
carner freQuency of 3.58 MHz. This OSCIllator IS sy~

chroniZed with the subca",er generator at the trans
mitting station by means of the color burst. tnuS pro
Viding the essential subcarrrer reference frequency If

the receiver.

39. What ,. the PUfl)OH 0' th. colol bar te.t pattem?
A. The color bar pattern is used for checking anc

adjusting encOders. color picture monItors. and receivers
It consists of vertical bars 0' the three primary colors 
red. green. and blue. and the three comp'ementary color~

- cyan. magenta. a:'1d yellow - u well a white and bIac;
levels. The colors are arranged in a descending sequ.nce
of signal leve's. from left to right. as seen on a picture
monitor or receiver. When the ct'lrominancl! portion C'

the composite video signal is removed. the rematnins
luminance siqnal gives a stepped grl'!y scal•. To obta.r
this result. the colors ...c: ~rrar:~ed in the foltowin~

order: white. yetiOW. cyan. green. magenta. red. blue
and black.

40. How Ie .... color ... ,.etInt 0 ........,

A. It is not necet.ary to let up a canw. to lean a color
bar chart. The test pattern ean be produced much more
easily and with grea••r accurKY by me.ns at an eIec·
tronic device called a color o.r generator. The generator
puts out a signal in which the phaH of ~ 3.51 MHz
ref.rence frequency is shifted in a time delay sequence
For eumple. a phase shift of 12 deg,... produca a y.l
low co4or. wtMle red ia obta'" by shtfting the phale
78.5 deg...... By s"ifting the pt\Me in • fixed time ..
quet\c:e. a pattern ot ve"ical bars of the required colo"
can be geneqted.

41. How cfwotNnance retROWd 'rom the lu",'"
MnCe n

A. The chrominance signal occupies a portion 0' thE
video frequency band near the upper end. around tM
subcarrier frequency of 3.58 MHz. The luminance signa
occupies the entire frequency band of 4.25 MHz. The
chrominance signal can be separ.ted from the lumi
nance signal by making use of a frequency limiting filter
network.

COLOR-MONOCHROME
COMPATIBILITY CONSIDERATIONS

42. W.... happettl wMn color .llnals .re rH into a
monoctwoftM NC.c..r?

A. Monoct'lrome receiverS respond to tne luminance
ponlon of tne color signals only, prOViding pIctures !ha:
have an appearance SImilar to those from a monOChrome
camera.

-,
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43. How does a color recei".r r••pond 10 monochrome
signals'?

A. In a COlor receiver, the luminance portion of color
signals IS fed to all three electron guns in the picture
tuDe. along WIlh me three color signals - red. green. and
blu~. The luminance signal provides the brightness vari
ations In the picture disPlay. while the color Signals affect
the ,ntensity of the three beams differentially. producing
colors in the pictures. When a monoChrome signal IS fed
Into a color receiver. the three guns receive luminance
informahon only and act together to produce pictures
without cOlor.

..... WhIt I. done to pleftnt un.....nce In I color r..
e.'Mr that woutd giM Unted p'etum from monochrome
.ilna••?

A. During the reception of monochrome signals. the
chrominance channel is disabled by what is known as
ttle color-killer circuit. This allows only the luminance
signal to reach the picture tUbe. Signals are prevented
from ~ssing through the chrominlnce channel by
e/ec.trically biaSing to cut oN one or more stages in this
channel.

u. How Nee"" dl.I" n coIof Iig~
..... front 1Madr· G~••eta.1Udt d'.......
0' M ••p...., c Ind from a~
ctvome CIfMfa?

A. CompOSite color signalS inclUde several eyelet of
subcarrier frequency called color burst. in a space fol
lowing the horizontal sync pu.... The preeence of the
color burst indicates that color signals are being received.

4e. How.~ 1M co6Dt .....1tiIon .,...... tepfOduce

btKk-end-wh'" obfeCtI?
. • A. When the color subCarrier il being modulated by
"" signals trom a cofOt carnet'l. IN output ot the mOd
lator circuit falls to zero when no color is present. Since
there is no chrominance signal at the receNer in this case
only the luminance signal wouid be fed to the three
guns in the picture tUbe. HoW8¥8f'. if the color camera is
not perfectly balanced to a neutral conqition. and some
subcarrier appears in the tranamitted signala. the picture
in the color receiver will not be MUlral in appearance.
When black-and-white film is being transmitted. it is
customary for stations to switCh off the color burst to
aVOid the effects of camera unbalance.

ADJUSTING COLO" .ALANCE IN
TELEVISION CAME"AS

47. What I, meant by ba&enc'nt a color camera to •
"etAt,al conditIon?

A. The li9"t enterrng t"e color camera through the lens
IS split Into red. green. and blue components by means of
color filters As the cameras are usually aligned (bal·

8

anced) With a gray·scale test chart !dters are selected
Ina! Will give a neutral reproduction of lne cnart when
tne Video waveforms from the three cam.:!ra tubeS have
tne same amplitude. In ttle encoder. lhe lumInance sIg
nal IS deflved by combining 30 units of the rea Signal.
59 units of the green signal. and 11 units of the blue sig
nal. When the three COlor signalS from the camera have
the same amplitude, there is no chromlnance output
from the encoder - that is. the subeamer tails to zero. or
disr:>ears - and the neutral balance IS maintained in
transmission to home receivers.

... WMt MIIP'" wMn a calor CllMf'a MlMcad for

.tudIo C............1 Is faUn outMorI?
. A. Daylight hu more blue .Mrgy than tungsten light.
When a camera balanced for tungsten light is moved out
of the studio for an outdOor SCIne. the blue waveform
from a grey1CaJe test chart will be higher in amptitude
tnan the green and red wavetorms. To comp."M'e i"'i
th... changed conditionl. the camera has to be rebal
anced. reducing the signal 1..,.1 in the blue channel. and
~m.PI also increasing the gr..n and red stgNI levefs.

41. Hew .. 1M ....1 ....... from 1M coW CIftI8f'I

I"IIIM Ott Io..red? ">-

A. When the overall amount of light entering ~:rhe

camera changee. the resulting video w.veforms (or sig·
na,~) can be raised or lowered by altering the open
ing in the camera lens. It. how•••r. the spectral energy
distribution of the light changel. as in going from a
studio itluminated wittl tunpten light to an outdoor
scene. IN camtnI can be rebeflnced by p6acing a suit
abJ! color filter in tront of IN lens. For e.ample, a
yellow filter absorbs blue light. and this would reduce
the IeoIel of the signal from the btue camera tube.

SO. Hew .. 1M ............. In a co6Dt ""'1'8
••llcted?

A. When the Nltionll TeleYision Systems Committee
(NTSC) wit preparing specifications for color television
in the earty 1950s. thr.. primary colors were adopted
with peaks at 610 nanometers for the red. ~ for the
green. and 470 tor the b1tle. Thesti ::"Iors were sefected
to complement the coior phosphors available for use in
picture tubes. In j)ractice. the designers of television
cam.ras, in "nier to obtain the most pleasing pictures.
select filters with passbands thlt may be slightly dif
ferent from the NTSC specifications.
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